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vulnerable to many high velocity weapons. More than 90% of SCIs are initially
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configuration, such as the number, orientation, and shape of the mini-tubes may be
varied in order to deliver more effective relief. For instance, the mini-tubes may be
rectangular, or any other useful shape, and may be distributed along and/or around
epicenter of the spinal cord injury. The size will vary accordingly with the spinal cord
lesion to be treated. The mini-tube can be smaller than, the same size as, or longer

than the lesion to be treated. In preferred embodiment, the mini-tube will be longer
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In another embodiment of the present invention, formable, moldable,
biocompatible polymeric materials are disclosed herein. Advantageously, the
polymeric material may be fabricated as a putty. By "putty” it is meant that the
material has a dough-like consistency that is formable or moldable. These materials
are sufficiently and readily moldable and can be formed into flexible three-

dimensional structures or shapes complementary to a target site to be treated.
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least 0.5um. The microgrooves may have widths of between about 0.5um and 4um
and depths of at least 0.5um. The sizes of the bandage, and the sizes and diameters of
its pores and microgrooves, will vary accordingly with the spinal cord lesion to be
treated. The pores and/or microgrooves on the inner and/or outer surface may be
seeded with one or more medicinal agents, for example human neuronal stem cells to

provide cellular replacement and trophic support. In preferred embodiment, the
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the novel processing methods of the invention.
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In one embodiment, the biodegradable and/or bioabsorbable polymer contains
bioabsorbable and biodegradable linear aliphatic polyesters such as polyglycolide
(PGA) and its random copolymer poly(glycolide-co-lactide) (PGA-co-PLA). The
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demyelination, cell death, lack of neurotrophic support, ischemia, free-radical

formation, and excitotoxicity. In one embodiment, the injury to be treated is a spinal
cord injury, wherein the spinal cord is compressed. The herein described methods
may be used in conjunction with decompression surgery; for example, concomitant
with decompression surgery, prior to decompression surgery, or subsequent to

decompression surgery.
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Figure 7. Spinal cord tissue protection resulting from application of PLGA polymer
scaffold into the penetrating lesion site.

Figure 8. Functional recovery analysis summary for bandage-scaffold. a, Montages of
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Glossary of terms

By the term biodegradable is intended a material which is broken down

(usually gradually) by the body of an animal, e.g. a mammal, after implantation.
By the term bioabsorbable is intended a material which is absorbed or resorbed
by the body of an animal, e.g. a mammal, after implantation, such that the material

eventually becomes essentially non-detectable at the site of implantation.
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injury site. See Figure I. The mini-tube creates a new interface within the
compressed spinal cord parenchyma. This new interface relieves the site of pressure
and protects tissue that has been spared from injury. Pressure resulting from the

compression force exerted on the cord is alleviated by (1) diffusing or redirecting the
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i n Handbook of Bi odegradabl e Polyners, A. J. Donb, J.

Kost and D M Wsenman, editors, Hardwood Academ c
weeiiziier s, The Net herl ands, pp. 29-61, the dPGTUSMOT/@657403

of which is incorporated herein by reference inits

entirety. "M ni-tubes"” and "tubular articles" are used

interchangeably in the present description.
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other biocompatible polymers that are capable of conducting electricity and may be
used in conjunction with the present invention. Other erodible, conducting polymers
are well known (for example, see Zelikin et al., Erodible Conducting Polymers for
Potential Biomedical Applications, Angew. Chem. Int. Ed. Engl., 2002, 41(1):141-
144).

The polymeric mini-tubes of the present invention are not limited to electrical
conducting polymers, such as PPy. Polymeric minitubes of the present invention may

comprise one or more monomers selected from the group consisting of a glycolide,
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that are ill-suited for use in vivo.
As described above, the mini-tubes may be fabricated into any geometrical

shape and size. For example, the size and the shape of the mini-tube may be varied in
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polymer. The implantation may result in complete encapsulation of the target area or

only the central necrotic area; or may result in a previously open lesioned area being
filled in with the formed polymer. Encapsulation of the central necrotic area
minimizes secondary injury by inhibiting cell-cell signaling with inflammatory
cytokines. Bridging the gap formed by the lesion allows a pathway for regrowing

neurons to reach the caudal side and the formation of functional synapses.
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In another embodiment, the present invention relates to biocompatible
polymeric bandages, which can be readily fabricated/formed into any shape and size,

comprising a single polymeric scaffold having an inner surface and an outer surface,
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14 WO 2007/127790 PCT/ US2007/ 067403 Optionally, an
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material. For example, the stem cells may be seeded onto the polymer or, more
specifically, seeded within pores on the surface of the polymer. Any stem cell type
may be used. It is preferable, for the treatment of spinal cord injury, that the stem
cells be selected from neuronal stem cells and/or mesenchymal stem cells.
In another embodiment of the present invention, a method is disclosed for

treating an open wound spinal cord injury, comprising (a) molding a biocompatible
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I n anot her enbodi nent, the present invention relates
to bioconpatible polyneric bandages, which can be

WO 2@di2¥y9d¢ abri cated/ forned into any shape and BCHES2007/067403
conprising a single polyneric scaffold having an inner
surface and an outer surface, 15 WO 2007/127790
PCT/ US2007/ 067403 wherein the formed bandages may be
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further, conprise stem

I RN T A T e
tissue. The bandage can be readily designed to be tailored to fit into a variety of
cavities.

It is preferred that the polypyrrole has a degradation rate of about between
about 30 and 60 days; however, the rate can be altered to provide a desired level of
efficacy of treatment. The material may further comprise stem cells in association

with any of the polymeric material. For example, the stem cells may be seeded onto
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material. For exanple, the stemcells my be seeded
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Example 3: Open-field locomotor scores for polypyrrole-implanted rats and lesion

control rats.
Results from the polypyrrole mini-tube scaffold showed functional locomotor

improvement as early as 2 weeks post injury. The amount of functional recovery
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scaffold enul ates the gray matter; the outer scaffold
(the second scaffold) enulates the white matter by
whanrnegr796 or exanple, long, axially oriented pRPCEESI00T/067403
axonal guidance and radial porosity to allow fluid
transport and inhibiting ingromh of scar tissue. The
bandage can be readily designed to be tailored to fit
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m ni -tube fabrication (I'). Polypyrrole tube scaffolds
are created by el ectrodeposition of erodible PPy at

Exaré&l@% fpdbn%@tl(m @f"lsle}sm%ttﬁb%q(ﬁ)m di ameter plati numwre.
ure 2. This is followed by reverse plating at
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electﬁ%’ﬂ&tfx@ telrnﬁgl%turé %ﬁgﬁ%b’).\lgkéﬁold extraction from the template by
application of a negative potential in a saline solution. The negative potential causes
electrochemical reduction and slightly increases the size of the scaffold. It can then
be mechanically dissociated from the platinum wire mold with minimal applied force,
resulting in no damage to the material. This technique is an improvement on the prior
method of etching the inner wire with harsh organics, making any resulting devices
unsuitable for implantation. For in vivo tests in rodents, PPy tube scaffolds were
created by electrodeposition of erodible PPy at 100pA for 40min onto 250pm
diameter platinum wire. This was followed by reverse plating at 3V for 20 seconds,

allowing removal of the scaffold. The resulting tubes of 10-15mm length were

sectioned into 3mm long pieces for implantation.
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MRl images of post-injury cavity devel opnent, studied
two nonths post injury, show large cavity formation
WO poorhz77ent rol spinal cord (wherein injured cRECHUSX8F067403
not treated with surgically inplanted m ni-tube), as
conpared to the PPy-treated spinal cord. See Figure
4. Exanple 3: Open-field | oconotor scores for
pol ypyrrol e-inplanted rats and | esion control rats.
Resul ts fromthe pol y dp%/rrol e mni-tube scaffold showed
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long, axially oriented pores for axonal guidance and radial porosity to allow fluid

transport while inhibiting ingrowth of scar tissue.

Example 8: Dramatic spinal cord parenchyma protection is observed at both gross
pathology (Fig. 7A) and microscopic (Fig. 7B) levels in the penetrating lesion
epicenter tissue collected 8 weeks after the lesion (n = 8) or the implantation of PLGA

polymer patch (n = 8). Upper panels of 7A and 7B show the penetrating lesion
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el ectrochem cal reduction and slightly increases the

size of the scaffold. It can then be nechanically
waele@gozi’at ed fromthe platinumwire nold wth PERURMD7/067403

applied force, resulting in no damage to the

material. This technique is an inprovenment on the

prior nethod of etching the inner wire with harsh
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Resuptg %’%umcttllelPSLCJoX %o %—rs%a oltdhconﬁ gured to treat SCI showed functional

locomotor improvement as early as 2 weeks post injury. See figure 6. The amount of

functional recovery relative to non-treated controls continued to increase for up to 8-
10 weeks. The study was ended at the end of week 8 or 10. In additional studies,
rodents were kept for over one year and demonstrated sustainable functional recovery

as well as no pathology in reaction to the product. Because the average lifespan of a
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i nner scaffold enul ates gray matter via a porous
pol yner |ayer which can be seeded wth stemcells,
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by the reduced astrogliosis, a pathology which was impeded by both polymer plus

stem cells and by polymer alone as well. is more intact and the cyst is barely visible

when treated with polypyrrole.

Example 14:

The level of functional recovery after the same model of injury is further lifted

by treatment of human NSCs seeded PLGA polymer as demonstrated in figure 9.
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the spinal cord injury research field, was used to
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i nprovenent as early as 2 weeks post injury. See

10004 gfifréatéd anihRl sl tapstle of Wefsht-8Baingd eﬁﬂoféﬁﬁt}{or{a? 5RbhiNE. As
to.ngn-treated caontrols continued to increase for ‘up

shoyg ig theyf gure P> 03 Qi (Feaiad animpdymst thetgosous ofteniesc
ConBis@nt plantdr @te@ﬁﬂigtdnﬁ"@nsﬁwﬁ@ FESHL HOREMtRN Véﬁl?ﬁﬁl%%l @ acf}[‘ oe

over one year and denonstrated sustal nabl e
cleapancg peryrs Trgquently dusingfervyserd disnly adv angements Predaminant pew

PRI SO AR SRS EYRL A M FON bl o

score 9 d 6 & Righst.ulong pfidhg nearirratadrcongrel @lilfl‘@lft riegdredshisdigh
sk A0 SRS S508 S BT A B
scores for the four groups on the i pSI | ateral,

Exa{“ﬁ?é%;ﬁ%ié‘ﬁfe: S%Q{fgﬁ‘jﬁ?‘%agl%he 9. Hindlinbs were assessed

ermne the degree of asymmetry.
Th@he ainglodcatfiopl weefabritattd fromha bindoff SO Omdhﬂlaccablcb-

oty MBI | BT VPGl shE A, VA dodloo) B
bloc(c Fespolg)%r of PSIyadtid- &ﬂ??&@ﬂc a@aﬁyél;eﬁysﬁa‘e @W@-LGA block Nén ~

Addi t 1 onal lY the sca al one treated group showe
q

30 OQPgmlylweiaﬁb ckp¥ieretidad. The RIfeA-wasahgsériomebieven
degri@IRANER. ébpuﬁfﬁb%%}/%%ﬁwfu%t%{glggd bllymed i) (P <

0. 05) time points
mcommdatt:ch@ erovide-sites frer pgsoble sGffaee ﬂmﬂfﬂcaabn thlhe s&‘.igla schfszd

S A T ——
in clM;rbfcn'm ﬁﬁdcdﬂ;ut‘mﬂ' shis@ath zﬂ&iafrwtkﬁhaﬁgea’m 250 560 pm bed the

mai nt ai.ned.in serum | ni n di um. Saf f ol eds
solv g8 a1hs P4 5 CAPR T TR ovhsH e At Hakin Y foc he et s
a singlé JoB&us FUIgmEERGE0WRIdh @Bn BE Béddall wahadteh 2818, FoPexirdfle.

cells/m at 37Cin a hunmidified 5% C02/air incubator.
The nedi um was changed the next day, and the inplants

reqét HpuRAeMl iRe dndiNi¢ days before inplantation.
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e
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Sp I nal cor nstra carring as
stammgcquaﬁ]@@ted polymorphonucleic leukocytes (PNLs) in spinal cord tissues

2mm rostral to the lesion epicenter show that PLGA scaffold alone and especially

PLGA scaffold seeded with human neural stem cells markedly impeded infiltration of

PNLs, a major iNOs (inducible nitric oxide synthase) carrier, into the spinal cord.
Example 17: Spinal cord injury (SCI) surgical procedures and animal care.

Surgical Procedures and Animal Care. Fifty adult female Sprague—Dawley rats

were used. Animals were anesthetized with a 4% chloral hydrate solution (360 mg/kg
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by the reduced astrogliosis, a pathology which was

i npeded by both polynmer plus stemcells and by
w@lwyner’9al one as well. is nore intact and t hePClHES2005067403

barely visible when treated with polypyrrole. Exanple

14: The level of functional recovery after the sane

nodel of injury is further lifted by treatnent of
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neveRB¢lessipatdeyit at the end of the study. A separate group of scaffold plus cells

animals underwent the same procedures as above and were maintained for one year.
All procedures were reviewed and approved by the Animal Care and Use

Committee of our institutions.

Example 18: Functional recovery analysis summary for bandage-scaffold.
See Figure 8, wherein a, Montages of still images of animal open-field

walking in “lesion only” (top row) and “scaffold with high dose hNSCs” (bottom
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PLGA scaffol d seeded with human neural stemcells
mar kedly inpeded infiltration of PNLs, a major iNGs
w@ poedozi7hl e nitric oxide synthase) carrier, i nPGI/UR®07/067403
spinal cord. Exanple 17: Spinal cord injury (SCl)
surgi cal procedures and animal care. Surgical
Procedures and Aninmal Care. Fifty adult female
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have been shown to be neuroprotective on their own,

t hese experinents were perfornmed w thout such

neur oi nmunophilins to avoid this confoundi ng vari abl e.

Donor cells were
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nevert hel ess present at the end of the study. A
separate group of scaffold plus cells animals
wapwenEm the same procedures as above and weP@I/US2007/067403
mai ntai ned for one year. Al procedures were revi ened
and approved by the Animal Care and Use Conmmttee of
our institutions. Exanple 18: Functional recovery
anal ysis summary for bandage-scaffold. See Figure 8,
WwWhihistRifedis: Mont ages of stiII i mages of ani nal
open- field walking in "lesion only" (top row) and
1. " scabisk
e D A AL RS Bicc %’ng/ SRR tubulay articte
suitpiie fofJEqating @|Spinghf i s gmpEession. mmmelraa;smlmab scores of
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oll?M Ie design. The rate of inprovement also shows a
POy ﬂlflcantly greater val ue in hNSC seeded in scaffold
groups than the "hNSCs only" group (P=0.004 for
requl ar. dose, P<0.001 for high .dose, two-way repeated
oAl PR PHCARERIA SSle b UlSReIp B Ul g overall
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hi gh dose). ¢, Inclined plane tests. Wen facing
5. dOWHE\?b@mérﬁQubﬁlHS&;ﬁﬁléai‘ffcﬁlﬁ 4,"aRk&A tlﬁ@ﬁrﬁcﬁ:%ls ‘An overall
stabilize their bodies on inclined boards angl ed at
diameteg of Peivgsn ahop hand Wdgniseanse kr uskal - Wl i s test,
P<0.001). Paranetric and non- paranetric analysis both
reveal simlar results. d, Pain wthdrawal reflex
schhepolymesic tplafler artielpef shwel 1, cemprisingene on tepge mefdicinal
agen@srﬁf%g%&dl dht@ﬁ@"arﬁ&l%“p scoring 2, corresponding to
nor response e right panel is the percentage of
animal s in each group scoring 3, indicating
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rece seed i n .
G Bt Rty bR o Shafth TR PR sl vipes commrizge e
blodégradaaléand/dﬁﬂiloﬂﬁﬁﬂjabfeﬂﬁhdah gliphatic@olyes@r.r ef | ex

conparing to other groups (Pearson x2 test). Although
the particular aspects of the invention have been

9. deBlgd pdlghherit tubiiatladiticle of claim 8, wherein the linear aliphatic polyester
is a polyglycolide or a copolymer poly(glycolide-co-lactide).

10. The polymeric tubular article of claim 1, wherein the article is longer than the

compression injury.
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be obvious to one skilled in the art that various
ot her nodifications can be made w thout departing
WO e@mitz11e0 spirit and scope of the invention. |RPCT/ES2007/067403
therefore intended that all such changes and
nodi fications are within the scope of the appended
clainms. 25 WD 2007/ 127790 PCT/ US2007/ 067403 What is
1. ¢! afHBsblHeri i | -
ol oneblmerd b (RRAELPRRT 20 Pl B SARRCL BRIty
1.5 timealqonggr thag ghalengbarfdhe btipyessi on injury in an
animal. 2. The nmethod of claim1, wherein the
el ectrically conducting tubular article is selected
12. f r ghmethodgion trpatingns ferhpregsion spioalyqoyd imphiy, pahptiging implanting
. L . etyl.ine, . poly-p;phe ene,
o LB B NS R ah AT i e B R o n
bioa®sorbhlele petymoetictiolbivatute2, wherein the electrically
conducting tubular article is polypyrrole. 4. The
pol yneric tubular article of claim1, wherein the
13. ar tlibelnecthad oficlainv &2 afutthedtcmpristiig Béatiigt the enindd Oudih $Hinal
decOrri crons and 10 mIlineters. 5. The polyneric tubul ar
APE Y BYEEPai m 4, wherein the article has an overal |
di anmeter of between about 50 and 175 mcrons. 6. The
polLymeric tubylar_ article of claim1l, conprising one
14. o7 the rerhadoesta 1 5auhsieis e pient Wicird SrprRear o B!
decompréésorpiryér®ri ¢ tubular article of claim1, wherein
the polymer conprises a nononer selected fromthe
group consisting of a glycolide, |actide, dioxanone,
15. CaghehRAGIEE cldifd M- EAhERLE Y& Rposal By h @ity c Ol
and lysine. 8 The polyneric tubular article of claim
condpctipg BOlYMErt he pol yner conprises a  bi odegr adabl e
and/ or bi oabsorbabl e |Iinear aliphatic polyester. 9.
The polyneric tubular article of claim8, wherein the
16. | i hbamethadyMzplaim by |wheseia the podymepisppdinpewmilé.de or a
copol ynmer pol y(glycolide-co-lactide). 10. The
pol yneric tubular article of claim1, wherein the
17. ar Themethiod dfmtajer 12, heherein the twbepr ssdédbwithat least. on2énadfixinal
12007/ 127790 PCT/ US2007/ 067403 11. The pol yneric
tubular article of claim 10, wherein the article is
approximately 1.5 tinmes |onger than the |length of the
18. IC 2’?@&! %ﬁjthﬁor%&/o’f%(l:agrﬁl&% g\fhfﬁgerl? Enl%ﬁeagtléaigﬁ%r?e HedRInar gée%rt] i olnrt]ae}lled
on the inner surfaces of the tube.

age

19. The method of claim 17, wherein the at least one medicinal agent comprises
stem cells.
20. The method of claim 19, wherein the stem cells are selected from the group

consisting of neuronal stem cells and mesenchymal stem cells.

21. A device for implanting within a patient's spinal cord consisting essentially of
a single scaffold of a moldable biocompatible material comprising poly(lactic-co-

glycolic acid).
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into a target conpression injury site in an animl a
bi odegr adabl e and/ or bi oabsor babl e pol yneric hol | ow
W@ awe/1277%0 The nmet hod of claim 12, further conPeT/BE1997/067403
treating the animal with spinal deconpression
surgery. 14. The nethod of claim 12, wherein the tube
is inserted subsequent to spinal deconpression

22.SU rA] %éﬂical ﬁmcﬂ‘ﬁnﬁﬁw}@guﬁ}fﬂaﬁdl@g mtﬂxﬂr iMife‘h?}r E})ILQ%O}&I be
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emd%%dﬂg%ﬁﬁg&ﬁnlﬁxﬂyﬁgp met hod of claim 12, wherein the

tube is seeded wth at | east one nedicinal agent. 18.
The nethod of claim 17, wherein the at |east one

Aty i er rface
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ahepwisins and nesenchymal stemcells. 21. A device for
inmplanting within a patient's spinal cord consisting
essentially of a single scaffold of a nol dabl e

24. bi dhe Ilql)'alid:db lagiclaofelaind 2 tomixreisi the pplgl vétiacd-ighycolic acid) is

JLAaAlycolic acid)...27 007/ 127790 PCT/ US2007/ 067403
75t R i i Pl TSR S Bveriamaleching N n v Ma
~40080i ent' s spinal cord consisting of a single scaffold

of a nol dabl e bi oconpati bl e material conprising an
el ectrically conducting polyner. 23. The nedica

25. ar The heededal el 2daim¥1ar & 32, Wherddh afeldrtislethMs a degradation
ucti ng polyner IS elected fromthe group
rate eg%&ug PGB RD %“tpﬁ&aﬂﬁlﬁor Y& pol yner, a polyaniline, a
pol yacetyline, a poly-p- phenylene a
pol y- p- phenylene V|nylene ol yt hi ophene, and a
26. hefBemedicphartipleofiglaims )1 Qirztzb &@%Fo@mﬁlﬁgéﬁm o#llsriai n

assotiBfo Rith th&flol EbfOsi8LYAPAd e ffatdliall S 75%

poly(lactic-co-glycolic acid) and wherein the average
nol ecul ar weight is Wn -40,000. 25. The nedica

27, ar ‘Fh@la‘)%dﬂial Qx]n@ierﬁ Cgé]lm%6 %eré[m ‘?l{eeét&ntégﬁs erets'efelcged%n Fhe

group con51st1ng of neuronal stem cells and mesenchymal stem cells.
28. The medical article of claim 27, wherein the stems cells are human stem cells.

29. A method for treating an open wound spinal cord injury, comprising (a)
molding a polymeric biocompatible material consisting essentially of a single scaffold
article comprising poly(lactic-co-glycolic acid) and (b) filling in the lesioned area

with the biocompatible material.

30. A method for treating an open wound spinal cord injury, comprising (a)
molding a polymeric biocompatible material consisting essentially of a single scaffold
article comprising an electrically conducting polymer and (b) filling in the lesioned

area with the biocompatible material.
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rate of about between about 30 and 60 days. 26. The

nmedi cal article of clains 21 or 22, further conprising
we@miizEhd s in association with the nol dabl e PCT/US2007/067403

bi oconpati ble material. 27. The nedical article of

claim 26, wherein the stemcells are selected fromthe

group consisting of neuronal stemcells and
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claim27, wherein the stens cells are iU
poly{lgctig-co-glgeolig %mﬁ)wgé vherein theavengeanolspdar weoightlisdyinnal
~40%®od injury, conprising (a) nolding a polyneric
bloconpat|ble mat eri al consisting essentially of a
single scaffold article conprising
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has adegradation rate efabionybetweaperoutdirmdd $Pidags. cord i nj ury,
conprising (a) nolding a polyneric bioconpatible
material consisting essentially of a single scaffold
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consﬁ@h@t‘dﬂrﬁﬁrdﬁﬁl §bin deHs Mid AHesEBymaBsemdeis. et hod of
claims 29 or 30, wherein the polyneric bioconpatible
material has a degradation rate of about between

35. aboukit & t%&dnﬁ@ SPRWE eora?mju;r}hé‘orﬂﬁimﬂg iPénCorah o BdAtadhers one
30, whereint single scaffold further conprises
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instAt®GRMBALINEBpt erial . 34. The method of claim 32,
wherein the stemcells are selected fromthe group

consi sting of neuronal stemcells and nesenchymal stem
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pdyéeaﬂﬁapgbybysané) 37. The kit of claim35, wherein the
one or nore polyneric scaffolds conprises
pol y(l actic-co-glycolic acid).
38. The kit of claim 36, wherein the (1) poly(lactic-co-glycolic acid) is 75%

poly(lactic-co-glycolic acid) and has an average molecular weight of Mn ~40,000.

39. The kit of claim 36, wherein the (2) block copolymer of poly(lactic-co-
glycolic acid)-polylysine is 25% poly(lactic-co-glycolic acid)-polylysine copolymer
and wherein the poly(lactic-co-glycolic acid) block has an average molecular weight
of Mn ~30,000 and the polylysine block has an average molecular weight of Mn
~2,000.

40. The kit of claim 35, wherein the one or more polymeric scaffolds an
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38. The kit of claim 36, wherein the (1)
pol y(lactic-co-glycolic acid) is 75%
w@loyfitaet i c- co- gl ycolic acid) and has an averBgBEUS2007/067403

nol ecul ar wei ght of WMh -40,000. 39. The kit of claim
36, wherein the (2) block copol yner of poly(lactic-co-
glycolic acid)-polylysine is 25%
- lic acid)-polylysine copolyner
de&ﬁ%ﬁ§#g§g?§"§ﬁgg%¥%§(lactlc co-glycolic acid) block
has an average nol ecul ar wei ght of Nh - 30, 000 and the

o1 P2l 6 st Dty RLOSE TELSGIRE iSRS e

fronmﬂte%l’pulb erﬁnstmgsuf epbf)qdyd@lea rpol;?eﬁum 280ydcERTiABD poly-p-

S L K T e ki

conductlng polyner |s selected fromthe group

consi st | of I rrol e, niline, etyllne
2. porbpeit Jiudin Eheaih ek Pt saiimer s
polypetrpidhi ophene, and henosin. 42. The kit of cIa|n141,
wherein the electrically conducting polymer is
pol ypyrrole. 43. The kit of claim 35, wherein the one
43. Or THeke Feififn0d Il svHeasin the W @dAdleQBaffaIle hadf dBSHIRRA rate
about 30 and 60 days 44, The kit of claim 35, wherein
of betpyeep aows S0 S0daxs £ ol ds conpri se one or nore
medi ci nal agents deposited onto the article. 45. The
kit of claim44, wherein the one or nore nedicina
44. ag dhe kitad mmsg ythergin ghel qns or gpre scaffolds comprise one or more

medicinal agents deposited onto the article.

45. The kit of claim 44, wherein the one or more medicinal agents comprise stem

cells.
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